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BES

¢ Size
e Large number of concepts (>1 million)

¢ Complexity
e Polyhierarchical structures
e Multiple information sources
e Multiple properties

¢ Lack of formality
e Redundant relations
e Hierarchies vs. hierarchical relations




Challenges

¢ Restrict information space to selected information
Sources
¢ Reduce complexity
e Group concepts by semantic groups
e Transitive reduction on hierarchical relations
e Select co-occurring concepts
¢ Reduce the cognitive burden on the user
e Use graph-based rather than tree-based representations




UMLS Semantic Navigator
SemNav

http://umlsks.nlm.nih.gov”
» SN Resources P Semantic Navigator
(* free UMLS registration required)




Unified Medical Language System®

¢ Developed at NLM since 1990

¢ 139 source vocabularies
e 17 languages

¢ Broad coverage of biomedicine
e 5.1M names
e 1.3M concepts
e 16M relations

¢ Integration
e Synonymous terms are clustered in a concept
e Hierarchies (trees) are combined in a graph structure




Terminology Integration Terms

MeSH, SNOMED

: : CTV3, Jablonski,
: Duchenne muscular dystrophy : CRISP. DxPlain

MedDRA, LOINC

Duchenne’s muscular dystrophy COSTAR

Duchenne de Boulogne muscular dystrophy Jablonski

Duchenne type progressive muscular dystrophyé SNOMED

: pseudohypertrophic muscular dystrophy f— gAmT(S)TAé:JVB

X-liked recessive muscular dystrophy Jablonski

severe generalized familial muscular dystrophy SNOMED




Terminology integration Relationships

¢ Inter-concept
relationships: hierarchies
from the source
vocabularies

¢ Redundancy: multiple
paths

¢ One graph instead of
multiple trees
(multiple inheritance)
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UMLS A two-level structure

& Two-level structure Semantic Network

e Semantic Network
= 135 Semantic Types (STs)

= 54 types of relationships
among STs

e Metathesaurus categorization
= >1M concepts
= ~12 M Inter-concept

/
relationships '
i .. Concept
e Link = categorization

Metathesaurus

Semantic
Type




Semantic Types Anatomical

Structure

Fully Formed _
Anatomical Embryonic

Structure
Structure Disease or

Syndrome
~._|Body Part, Organor| .~ :
Organ Component : [Pharmacologic} E— S

Substance Group Network

Metathesaurus
Saccular

Viscus ) :
/ Angina
/o7 Pectoris
ardiotonic/

Donors

Left Phrem
Nerve

9 Valves

Concepts
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Concept
CUL 200792559

Drefinition -

Synonyms Semantic Type: Amine Acid, Peptide, or Protem

L] Other Languages

Cd Suppressible Synonyms

Logout

Biologically Active Substance

E ni;mces Definition:

PN & muscle protemn localized m surface membranes which 15 the product of the Duchenne/Becker muscular dystrophy gene. Indinduals
[ Parents with Duchenne muscular dystrophy usually lack dystrophin completely while those with Becker muscular dystrophy have dystrophin of
[ siblings af altered size. It shares features with other cytoskeletal protetns such as SPECTEIN and alpha-actinn but the precise fiunction of
[ Children dystrophin 15 not clear. COne possible role might be to preserve the mtegnty and alignment of the plasma membrane to the myofibnls
Relations during muscle contraction and relazation. WO 400 kDa, (MeS5H)

L] Marrower

[ Broader large, stuctural, spectrin-like protein expressed in skeletal muscle; genetic defect is linked to Duchenne and Becker muscular

[ Similar dystrophy. (CEISP Thezauns)

[ Other

[ Related and possibly Synonyms:

STIONINOS

[ source asserted STHOLITY Eistcpn

[] atlowable Subhe adings

[ &ssaciated Expressions Ancestors:

Co-occurring Concepis MeSH

[ Co-ocouring MesH IeZH Descnptors []

[ Co-occusting AVRHEUM Index Medicus Descriptor []

Chermicals and Drags (WMe=2H Catesory) [D]
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Armino Acids, Peptides, and Protemns []
Proteins |
Contractle Proteins []
Muscle Proteins []

Drystrophin

CRISP Thesammus
chermical

organic chemical []
armide
peptide
protemn []
cytoskeletal protein []
actin binding protem []

dvstrophin

Digital Anatomist
Anatormcal entity []
Physical anatormical entity []
Matenal physical anatormical entity []
Anatormical structure [
Biological macromoelecule []
Frotein
Actin-bmding protem []
Diystrophin




Armine Acids, Peptides, and Protems [D12]
Protems [D127776]
Contractile Protems [D12.776.210]
Wuscle Proteins [D12.776.210.500]

Actinin [D12.776.210.500.055]
Acting [D12 776 210.500. 1007

Actormnyesin [D12.776.210.500.1547 IVI eS I I

Calsequestrin [D12.776.210.500.220]
CapZ Actin Capping Protein [D12.776.210.500.227] B rOwse I
Caveoln 3 [D12.776.210.500.235]
Cofiin 2 [D12.776.210.500.242]
¥ Dystrophin [D12.776.210.500.250]
Diystrophin- Associated Protems [D12. 776.210.500.4107 +
Myvosenic Eeoulatory Factors [D12.776. 210,500 5707 +
Myoglobin [D12.776.210.500.588]
Myosing [D12.776.210.500.600] +
Parvalbuming [D12.776.210.500.750]
Profiling [D12.776.210.500.775]
Evanodine Feceptor Calcium Felease Channel [D12.776.210.500.800]
Tropomodulin [D12.776.210.500.347]

Tropomyosin [D12.776.210.500.895] s deids Doidoe and Boteins D13
Troponin [D12.776.210.500.910] + OIS EptcEstandl ot DIz
Protens [D12.776]
Arnine Acids, Peptides, and Proteins [D12] Cytoskelztal Proteins [D12.776.220]
Froteins [D12.776] Ldenomatous Polyposis Coli Protein [D12 776.220.040]

Wembrane Proteins [D12.776.543] Catening [D12.776.220.1451 +
Arleyring [D12.776.543.080] P Dystrophin [D12.776.220.250]
Arresting [D12.776.545.0907 + Dystrophin-Associated Protems [D12.776.220.362] +
Bacterial Outer Membrane Proteins [D12.776.543.100] + Intermediate Filament Proteins [D12.776.220475] +
Calnesin [D12.776.543.162] Microfilament Protems [D12.776.220.525] +
Connexming [D12.776.543 2251 + Microtubule Protems [D12.776.220.600] +

W Dystrophin [D12.776.543.250] Plakins [D12 776,220 790] +

Drystrophin-Associated Proteins [D12 776 543 268] + Plakophiling [D12.776.220.885]
Ephnns [D12.776 543 2871 + specinn [D12.776.220 980]

Talin [D12.776.220.985
Utrophin [D12.776.220.587]
Vinculin [D12776.220.850]
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SemNav Visualization options

Start again Apply new parameters
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Highlight vocahulary: M athing
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Microfilam ent Proteins Binding Protein Contractile Proteins Protein, Organized by Location proteins by body part
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Dystrophin
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Technical detalls

¢ Simple web/cgi technology (apache, Perl)
¢ dot (GraphViz)

e PNG file (-Tpng)

e Client-side map (-Tcmap)

¢ Precompute the transitive closure on hierarchical
relations to perform the transitive closure fast

¢ Remove cycles (UMLS)




Medical
Ontology
Research

Contact: olivier@nlm.nih.gov

Web: mor.nlm.nih.gov

% Olivier Bodenreider

NATIONAL Lister Hill National Center
[IBRARYOF for Biomedical Communications
MEDICINE Bethesda, Maryland - USA




